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Abstract 
  
Research has proven that Shoreline Erosion is caused by excess water contained within the shore face. This 
Research presents an opportunity to control erosion by managing the near shore water table. Our Research on Bogue 
Banks North Carolina suggests that our buildings and other impervious surfaces collect and concentrate water from 
storm rain runoff into the surface water table and within the critical beach front water exit point. Presently our 
Potable Fresh Water is supplied from deep wells located beneath an impervious layer of Marl. After our use, the 
Waste water is drained into the Surface Aquifer, the combined waste and storm rain water raises the Surface Aquifer 
water table and produces Erosion. The Deep Aquifers presently supplying our Potable Water have an unknown 
recharge rate, with increasing reports of Salt Water intrusion. We believe our Vital Fresh water supply system 
should be modified to supply Reverse Osmosis treatment plants from shallow wells. This will lower the Surface 
Water Table.  These Shallow wells, either horizontal or vertical, might be located within the beach front, adjacent to 
high erosion risk properties. Beach Drains and Reverse Osmosis Water systems are new and proven technologies. 
By combining these technologies we can reduce or reverse Shore Erosion, ensure a safe Potable Water supply, 
reduce requirements for periodic beach nourishment, reduce taxes and protect our property well into the Future.   
  
Introduction 
  
Today our coastal erosion is typically addressed by nourishment with sand provided from remote locations and 
periodic re-nourishment as required. Global research has proven that surf is not the main cause of erosion; rather 
excess water contained within the beach liquefies the sand enabling waves to transport the sand either on or 
offshore. One promising solution is to use Beach drains which can lower the beach’s internal water table, therefore 
preventing erosion. Our research is directed toward determining the sources of water that cause beach erosion. My 
objective is to extend the useful life of our shores and reduce cost to the taxpayers. 
  
  
Methods 
 
I have selected to combine radar rain historical data, well drilling data, with underwater inspection and visual 
observations during several severe storms to conduct this project. The study area includes Bogue Bank, Bear Island 
and Shackleford Bank. N.C. Bear Island and Shackleford Bank are uninhabited. 
 
 Results 
 
The R/V Seadozer was anchored at Cape Lookout during Hurricane Bertha {July 1996}. Aboard, we constantly 
monitored the radar to detect any approaching rain bands with winds exceeding one hundred miles per hour. We 
observed very little rain at our location and noted that the majority passed west of the bridge connecting downtown 
Morehead City and Atlantic Beach on Bogue Bank. Upon returning to Morehead City we observed that there had 
been very heavy beach erosion between the Atlantic Beach Bridge and Bear Island to the west. However, 
Shackleford Island, Bear Island and Bogue Bank east of the Atlantic Beach-Morehead Bridge showed no significant 
erosion. Under current thinking all beaches subject to equal amounts of wave energy would experience consistent 
erosion. However we realized there was another pattern:  the areas that received large amounts of localized rain had 
the most erosion. A direct correlation between rain and beach erosion appears, but no correlation between surf and 
erosion exists that can be supported by this study. While our vessel’s radar was not capable of determining the 
amount of rain, we contacted the NOAA National Weather Service {NWS} office in Newport, N.C. to obtain a total 
precipitation summary for Hurricane Bertha from archived data. The study area extends 40 miles from Cape 
Lookout to Bear Island. Water depths, contour, beach material, wind, tide and the 3-5 meter surf were similar over 
the entire study area. After comparing the radar rainfall estimates with areas of erosion on Bogue Bank {which is 
highly developed} it appears that areas with six inches or more rain experienced significant erosion. Bear Island and 
Shackleford Bank had little erosion with similar rain. From these observations, we believe that it was not storm 
waves that caused erosion on Bogue Bank during Hurricane Bertha, but significant storm water run-off elevating the 
beach water table which exits through the beach face during the falling tides. Another important factor to consider is 
the wind. Rain is not falling during a Hurricane; rain is embedded within the wind and moving nearly horizontally. 
Sea water is also transported ashore, but is below the radars vision and not included in the NOAA NWS radar 
summary. We estimate, based on personal studies, that a single  home on the beach front will collect, on the sides 
and roof, approximately 10,000 gallons of combined rain and sea water {ten inch rain three day storm event}. The 
collected storm water combines with the septic tank drains and discharges into the water table. This results in beach 
erosion whenever the beach water table is elevated above sea level. In addition to storms, the elevation of the water 
table is affected by our use of fresh water. Our potable water is supplied by two limestone aquifers, separated by an 
impervious layer of Marl. Both aquifers have an unknown recharge rate. 
 
During the winter, our coast is subjected to strong north winds. Heavy beach erosion occurred on Bogue Bank 
during offshore winds on March 3rd, 1998. NWS provided us with a radar total precipitation summary for this storm. 
The radar plot coincides precisely with the observed beach erosion. This further supports my hypothesis that surf is 
not a significant cause of our shore erosion. 
 
Approximately twenty years ago Dr. Hans Vesterby discovered and patented a shore protection system based on 
beach dewatering {Shoregro system, now Stabeach}. Dr. Vesterby has proven that excess water level within the 
beach causes erosion. Worldwide approximately 50 of his systems are presently in use, or under construction. While 
there are no beach dewatering systems currently operating in the United States, North Carolina has issued a beach 
drain system permit to the Town of Long Beach. Myrtle Beach South Carolina tasked Seadozer to install storm 
drains within the surf zone. One relevant success story comes from Malaysia. The Shoregro system was installed in 
a Malaysian beach project to extend the life of the re-nourished beach. New material that had been obtained from 
offshore was transported by tug and barge to the site. The material eroded from the original beach had remained near 
shore, approximately 25-100 meters offshore. A local vessel of opportunity was equipped with Seadozers’ patented 
Coanda flow system. Seadozer’s initial task was to create a barge channel for access to the shore site and sweep the 
near shore material ashore, recycling and upgrading material from the original eroded beach that had contained 
undesirable fines. 
  
The Shoregro system was installed within the eroded beach and then covered with the combined new offshore 
material and the recycled near shore beach grade materials. At low tide earthmovers relocated the material to the 
desired location along the shore. 
  
SCALE APPROXIMATELY = 10 MILES PER INCH 
  
 Top Image:  Hurricane Bertha total rain radar summary {3 day summary}. Two+ inches of rain in Atlantic Beach 
{green}. 
Note-7+ inches of rain western Bogue Bank {yellow}. 
 Bottom image:  February, 1998-Northeast storm rain radar summary {1 day}. Heavy erosion only one mile wide - 
East to West {orange}. Bogue Bank is outlined in white - 7+ inches of rain. 
 
 Discussion 
 
Beach nourishment is an approved, but expensive method to protect our coast and some experts predict that re-
nourishment may be required every two years. I consider present nourishment policies to be a failure because the 
cost and estimated service life is not acceptable. In order to quickly decrease the cost and increase the service life of 
our shores we must promote new technologies.  
 
Proven technologies available today include beach drains, reverse osmosis water systems to reduce the excess water 
table and Seadozer to restore the near shore beach material. Archived radar rain data combined with shore erosion 
data can determine the location of specific areas that require water management. 
 
Conclusion 
 
In 1879 America’s first and finest coastal engineer changed America by opening the central United States to 
international trade. The transportation system that Captain James B. Eads envisioned and created was made possible 
by his control and use of water to manage sand. Our coastal beaches are our Levees - the dunes and the beach that 
we believe are protecting our property is an illusion.  
Water within the shore is the cause of our erosion. We must control the excess water to protect our shores. The 
majority of our beaches should only require management of excess internal water to stop or reverse erosion. Our 
research and experience suggests that excess ground water should be intercepted near the high tide line and recycled 
by approved methods. Shores that require nourishment should be dewatered to enhance their longevity.  I predict 
that if we control the shores internal water using today’s proven technologies; the surf will restore and maintain our 
shores for more than fifty years. 
Let us adopt the U. S. Army Corps of Engineers motto -- Essayons -- “Let us try.”  
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